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57 ABSTRACT 
Disclosed here is a lid moving mechanism for use with 
a storage bin. A hinge arm is pivoted at one end to a 
fixed point on the bin top, and a free end is attached, by 
a boom, to the lid. A jack device rotates the hinge arm 
and lid between opened and closed positions. The jack 
takes the form of a tube, within which is fixed an open 
center helical spindle. A turning tube is inserted into 
this spindle, and a pin engages the spindle windings. 
When the turning tube is rotated, it is drawn into or 
forced out of the helical spindle and jack tube, and the 
hinge arm is correspondingly moved. An extension is 
attached to the turning tube so that the jack can be 
operated, and the lid moved, from a remote location. 

11 Claims, 6 Drawing Figures 
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STORAGE BEN LID CLOSING MECHANISM 

BACKGROUND OF THE INVENTION 

This invention relates generally to devices for open 
ing and closing bin lids. 

Grain and other storage bins are ubiquitous in mod 
ern agricultural and industrial settings. They are used to 
store grains, foods, and other materials for livestock 
consumption or industrial use. Many of these bins are 
provided at their tops with fill openings, and closure 
lids cap outside bin openings with a more or less weath 
erproof fit. 

In the past, a lid for a typical feed storage bin has been 
mounted on a pivotally supported arm, so that the lid 
can be swung to an open position by an operator pulling 
on a chain or other mechanism from a ground level. The 
chain is then latched in some fashion to support the lid 
in its open position, and the bin is then filled. In order to 
close the lid, the chain is released, and the lid lowers 
itself by gravity to the closed position. When the bin is 
a tall one, the operator standing on the ground cannot 
see the lid, and cannot be sure that the lid has fully and 
securely closed over the bin opening. In addition, the 
operator cannot be sure that the lid will not be inadver 
tently blown partially open by wind during inclement 
weather. 

It is accordingly an object of the present invention to 
provide a bin lid opening and closing system which 
permits an operator, standing at a remote location from 
the bin lid, to positively raise the lid and open the bin, 
and also to positively lower the lid and close the bin. A 
related object is to provide a system for closing the lid 
so that the lid cannot be opened by wind or other 
forces. 
Another object is to provide such a positive bin lid 

opening and closing system which is reliable in opera 
tion and rugged in use, so as to provide a long but inex 
pensive service life. 
Other objects and advantages of the invention will 

become apparent upon reading the following detailed 
description and upon reference to the drawings. 
Throughout the drawings, like reference numerals refer 
to like parts. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an elevational view of a bin equipped with 
the novel lid opening and closing mechanism; 

FIG. 2 is a fragmentary elevational view showing in 
further detail the lid-moving mechanism and the associ 
ated lid and bin as they appear when the lid is in a closed 
position; 
FIG. 3 is a fragmentary elevational view similar to 

FIG. 2 but showing the lid in an open position; 
FIG. 4 is an exploded view of the lid-moving mecha 

nism parts; 
FIG. 5 is an elevational view of the closure tube, 

partially broken away to show the spindle mechanism 
inside, and 

FIG. 6 is a sectional view taken substantially in the 
plane of line 6-6 in FIG. 5. 

DETAILED DESCRIPTION 
While the invention will be described in connection 

with a preferred embodiment, it will be understood that 
it is not intended to limit the invention to this embodi 
ment. On the contrary, it is intended to cover all alter 
natives, modifications and equivalents as may be in 
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2 
cluded within the spirit and scope of the invention as 
defined by the appended claims. 
Turning more particularly to FIGS. 1-3, there is 

shown a typical agricultural bin 10, which is supported 
by legs 11 upon a foundation such as a concrete pad 12. 
From a conical bin bottom 14, a boot 15 leads to a con 
veyor system 16 for transporting the contained feed or 
other materials to downstream apparatus (not shown) 
such as animal feeding equipment. This bin has a conical 
top 17 capped by a lid 18. As indicated especially in 
FIGS. 2 and 3, the bin lid 18 can be moved to an open 
position to permit feed or other materials to be poured 
into the bin interior. In its closed position, the lid 18 fits 
more or less securely over and atop an annular mouth 
19 so as to exclude rain, snow, and other weather from 
the bin interior. 

In accordance with the invention, a reliable, rugged 
opening and closing mechanism is provided to move the 
lid between the opened and closed positions (shown, 
respectively, in FIGS. 3 and 2). Here, the lid moving 
mechanism comprises a bi-ended hinge arm 30 pivotable 
about one of its ends 31. At a free arm end 32, a lid boom 
33 is attached by several bolts 34, and the boom 33 
extends to and carries the lid 18. If desired, this boom 
connection can be flexible but secure, as by providing a 
long bolt 35. A novel jack 40 provides positive motion 
of the hinge arm 30 and attached lid 18. 
To provide this positive opening and closing action in 

accordance with the invention, the jack 40 here in 
cludes a tube 42, within which is fixed a helical spindle 
member 43, as shown especially in FIG. 5. For conve 
nience and economy in the invention, this helical spin 
dle can be formed of a length of spring steel such as that 
used in open-center auger feed conveying mechanisms 
designed for use in animal husbandry operations. Such 
helical spring steel elements are available from Chore 
Time Equipment, Inc., of Milford, Indiana. 
A turning shaft member 46 is adapted to rotatably 

engage the spindle 43 and move in and out of the tube 42 
and spindle 43. To this end, a pin 47 extends perpendicu 
larly or radially outwardly from the turning shaft 46 so 
as to engage the windings 48 of the spindle 43. Now, as 
can be envisioned from FIGS. 5 and 6, as the winding 
tube 46 is rotated, the pin 47 follows the helix windings 
48, and draws the winding tube 46 into (or forces the 
tube 46 out of) the spindle 43 and the enclosing tube 42. 
It will also be noted that the turning tube 46 is journaled 
or secured for rotation at a free end 48. Here, the jour 
naling is made to a foundation brace 49 which can be 
secured, as by a bolt 50, to the top 17 of the bin 10. In 
this way, rotation of the turning tube axially extends or 
contracts the jack 40, and rotates the hinge arm 30 to 
open or close the bin lid 18. 
To permit the bin user or operator to open and close 

the bin lid 18 from a ground level in accordance with 
another aspect of the invention, an extension means 55 is 
provided for rotating the turning shaft 46 from a remote 
location. Here, the extension means 55 can be economi 
cally yet effectively provided by a crankshaft 57 con 
nected, by a universal joint 58, to the turning shaft 46. A 
manually operable crank 59 is connected at the bottom 
of the crank shaft 57. 
A bracket 61 is attached, as by a bolt 62 or other 

convenient means, to the side 60 of the bin 10. Since the 
universal joint 58 here takes the form of a coil spring, 
that spring tends to urge the crank shaft 57 in an out 
ward position so as to be generally axially aligned with 
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the jack turning tube 46. This bracket 61, however, 
retains the crank shaft 57 in a proper position against a 
side of the bin 10, as suggested in FIG. 1. 
When it is desired to open the top 18, the operator 

moves the crankshaft 57 out of the bracket 61 and turns 
the crank 59. The crank shaft 57 turns the tube 46, and 
the lid 18 opens away from the mouth 19 into the posi 
tion shown in FIG. 3. After the bin has been filled, the 
operator rotates the crank 59 in the opposite direction 
to positively close the bin and secure the lid 18 over the 
mouth 19 as shown in FIG. 2. In this position, the inter 
action of the turning tube 46 and helix 43 will prohibit 
the lid 18 from being inadvertently opened by wind or 
other forces. 
The invention is claimed as follows: 
1. A lid moving mechanism for use with a bin having 

a lid, comprising, in combination, a bi-ended hinge arm 
pivotable about one arm end, means for attaching the lid 
to the other hinge arm end, and jack means for moving 
the hinge arm and attached lid between open and clos 
ing positions on the bin, said jack means comprising 
tube means, a helical spindle fixed within said tube 
means and turning shaft means adapted to rotatably 
engage the spindle and move into and out of the tube 
means and spindle, extension means for rotating the 
turning shaft means from a remote location and said 
extension means including universal joint means com 
prising spring means connected to the turning shaft 
means, crankshaft means connected to the spring means 
and rotor means for rotating the crankshaft means, uni 
versal joint means and turning shaft means from said 
remote location. 

2. A device according to claim 1 further including lid 
boom means extending from the hinge arm toward the 
center of the lid. 

3. A lid moving device according to claim 1 wherein 
the helical spindle has an open center, and the device 
further includes pin means extending outwardly from 
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4. 
itself into and out of the helical spindle when the turn 
ing shaft is rotated. 

4. A device according to claim 1 wherein said helical 
spindle is formed of a length of an open-center helical 
auger. 

5. A device according to claim 1 further including 
bracket means for retaining said crank shaft means 
against a side of the bin. 

6. A device according to claim 5 wherein said univer 
sal joint spring means is adapted to retain said crank 
shaft means in said bracket. 

7. A lid moving device for use with a bin having a lid, 
comprising, in combination, a jack having a tube means, 
an open center helical spring fixed within the tube, and 
turning shaft means extending centrally into said spring 
adapted to engage the spring and be advanced into and 
out of the tube means, one of the tube means or turning 
shaft means being at least indirectly attached to the lid, 
and the other being at least indirectly attached to the 
bin, so as to move the lid relative to the bin when the 
turning shaft and spring are rotated relative to one an 
other. 

8. A device according to claim 7 further including a 
bi-ended hinge arm pivotally mounted to the bin at one 
arm end, and pivotally mounted to one of the jack 
means at an opposite end, for causing the attached hinge 
arm end to undergo arctuate motion. 

9. A device according to claim 7 further including lid 
boom means extending from one of the jack means to 
the lid. 

10. A device according to claim 9 further including 
pin means extending from the turning shaft means to the 
helical spring for engaging the windings of the spring, 
whereby relative rotation between the turning shaft 
means and the helical spring causes extension or retrac 
tion of the turning shaft means into or out of the spring 
and tube means. 

11. A device according to claim 7 further including 
extension means for rotating the turning shaft means or 
spring from a remote location. 
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